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Enjoy the hilarious antics of the comical 
mouse as he collects the lost diamonds. He 
climbs ladders, slides down chutes, use transporter 
and trampolines to jump across the divide. Multi screen 
game with three levels of difficulty 
Commodore 64 £7 95 Vic 20 £7.95 



Space Pilot 




Realise your dreams of being king of the open skies. 
Fly your aircraft into unrelenting dog fights with 
enemy fighters. Prove how well you can handle your craft. 
Five stages of tough engagements. 
Commodore 64 £7 95 Spectrum £5.50 



Spectrum £5.50 

Flight Path 
737 

An advanced Pilot Trainer. 
Written by a flight simulator 
instructor and pilot. Panoramic 
Pilot's eye view. 
Commodore 64 £7.95 - Vic 



20 £7 95 



Also available on Disk at £9.95 

TRADE ENQUIRIES ANIROG SOFTWARE LTD. 29 WEST HILL DARTFORD KENT J0322) 9251 1 3^8 

MAIL ORDER 8 HIGH STREET HORLEY SURREY 24 HOUR CREDIT CARD SALES HORLEY (02934) 6083 
PAYMENT BY CHEQUE P 0 ACCESS VISA 50p POSTAGE & PACKAGING £2 00 OVERSEAS 



Your 



?<>. 



Commodore, 
a free supplement^ 

to Personal 
Computing Today, 

July 1984 




Editor 

Paul Liptro! 

Designer 

>aul Hunter 

lanaging Editor 

Ron Harris 

Group Editor 

Wendy Palmer 

Advertisement Manager 

Mike Segrue 

Divisional Advertisement 
Manager 

Beverley McNeill 

Chief Executive 

Jim Connell 



Argus Specialist Publications 
Ltd, No. 1 Golden Square. 
London W1R3AB. 

Printed by The Passmore Prim 
Group Lid at St Albans, Herts Trade 
Distribution Argus Press Sales and 
Distribution Ltd. 12-14 Paul Street 
London EC2A 4JS. 01-247 8233. 
Design and origination; MM Design, 
Circus House, 26 Little Portland 
Street. London WT N 5AF. 

| The contents ot this publication, 
Including all articles, plans drawings 
and programs and all copynght and 
other Intellectual property rights 
therein belong to Argus Specialist 
Publications Ltd. All rightsconf erred 
by the Law of Copyright and other 
intellectual property rights and by 
virtue oT International copyright 
conventions are specifically reserved 
to Argus Specialist Publications Ltd 
I and any reproduction requires the 
prior written consent of the company 

© Argus Specialist Publications Ltd 




VIC-20 programs 4 

Two fun-to-play games for the unexpanded VIC by Mathew Solly. In 
one you're under siege and the second could make you rich. . . 

fftPi IMS 

J[/ jjtf CBM 64 program 6 

Mi-' Here's your chance to be a hero. Just 

type in Thomas Turnbull's program and 
^ save the potholers 

CBM 64 programming 9 

Track down and use the hidden memory in your 64. Your guide is 
Allen Webb 

CBM 64 software reviews 13 

Our experts give you their ratings for new games and some more 
serious software 

VIC-20 program 14 

Worms can make a tasty dish ... if you're 

a bird. Thafs your role in Peter 
Godbehere'sgame 

vA.:. - 
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Castle Siege 

YOU ARE the last survivor in tht' 
castle and your only weapon is a 
large pile of rocks 

You are under attack from the 
enemy who are scaling the 
castle wall. You must drop the 
rocks to dislodge them If they 
reach the top the game is over. 
How long will you survive? 

The control keys are: Zleft. X 
right and space bar to drop the 
rocks 

• Castle Siege is in two parts 
Typeln Listing 1 , which defines 
the characters RUN and then 
NEW. Now type in Listing 2. 
See also note at bottom. 



How it works 

1 0-1 00 main game loop 
1000-1500 initialize variables 

and strings 
2000-2500 instructions 
3000 POKE on other side ot 

screen 

3500 POKE on other side o! 

screen 
4000-4500 throw rock 
5000-5500 PRINT enemy 
6000-6500 game over 
7000-7500 rock hit enemy 

routine 

8O0O-8500 pick up rock routine 




Variables 

EH (), EL() climbing enemy 
D defender 
R rock 

FR falling rock 

RO.DE test for rock and de- 
fender 
E number of enemies 
S4 sound channel 
CO colour location 
Ttime 

BT best time 
W wall location 
LQ loops 

TE() test for enemy at top 



Crown and 
Anchor 

THlSGAMEts played with three 
dice which are displayed on 
the screen. 

The amount of money you 
have is displayed in the top left 



Listing 1 — defines characters for Castle Siege 



I n- tf« CflStlE SIECC CM<*-*T ••• 
£ «EM 

3 PtN.EM.2fi PCKfSC.a 

J fM*nt tttffOt StfiK *i>£I.CKXTI 

■ I*™.-*-. 4. 4. 4. 255. 64. 64. «4.*. i4.s 1*3. e 

e i«.^4.iK.i?i.iw 254.i2*.o 

* 8ftT8254.254. 192 248 192 I 92. 192,8. 126. 254 . 192. 222. I 95. 254 . 126.0 

? WMN 19s 193.254 isv 19s i9*.e,6*. 66.24.24.24 6*. 8 

i* »«»254. 254.24, 24. 2K.24C. 112. o.i9s.2«4.2i6 :««.;i« ^w. i».o 

II MTfU92.l92.192. 192.192. 234. 254. 0. 196. 236. 2 14 .214 . |96 |3? 198-8 
12 t*T819*. 199-238. 214. 26*. 196. 194.0. 124.234. 199 - 199. 19= -254. 124.0 
1? IWT8252 ;34.194.232.19219J192 0'66.IOi IK 102. 1 16 102 *2- 1 

14 D*TB232.254. 194. 232.216 2*4,199,0 124.254 192 252.6.254 124.6 

15 It*TA252. 232 • 48-48. 48>4». 46,6, 196. 198 198 19?. 1*6. 198. 124.0 

16 »I»1?S. IM. I». 19S. 198. fl.J 98. 1 9f. 198. 198.214. 238. 198.8 
I* DRT«i98. 196.46. )*\46. 196. 196. 6. 264. 204. 204. 126.45 4£.4e.«> 

II WT02-4. iJ4. 28. «. 112. 254.254,».0 d. ••8 *0 12c 12* <8 
I? D8TA90 » £6 68 24 J4 2* 24 24 24.0 60 98 » ». 24 
2? D''I«5.2?.2 &8-68 152 26 18-19 IS. 46 0.25". 64 64 c4 

21 KBTflO.p.8.00 0 8 0 152. 132. 64. 66. K. 23. 36 72 

22 ["»T*200 8.12.0 255 64.64 64.65. 36. IS. 16. 1? H IW.S? 

2) DflT«0 152 152 64.i8.2n.25 56 . 63. 127.226 236 -226 250 9'* -: 

24 [WST«255 255 34. ire. 34 234. 234. 255- 252. 254. 35. 239 2JI 23? ?4 Jfja 

25 Dti'012-i 235 195.247.239. 195-255. 126.46.43.46 4^ 0 46 48,8 

26 WTS124. 235. 219. 231. 231-219. 255. 126 08- 192 |92 49 89 152 

27 9At*0 0.0.48 4B 32. 64. 8. 0-0. P. 254. 127 0-8 P 
29 [*t» 8.8 P 0.46.48-8 17P.65.8 0 0 00-O 
29 8flTfll24.254 206 214.238 254. 124 0 56 56 24 24 
3P n«T«252.254.6.254 192 254. 126,0 252. 254 6 j-j 

31 MTAJ4 216-216.254.24:24 24. 0. 12*. 234 . 19i 

32 8«T8i2b.!54 192 254 . 193- 254. 124.0. 254 . 25- 

33 0»T«124.254.199. 124 198- 254 124.0 124 254 1 96 254 e 254 124.0 

34 PCE198 ! ^£632 147 PQH633.131 
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. 24 68 


68 i 


6. 254 


252 


.6-254 


252 



J 



hand corner. You start with 
C100 andare prompted with the 
message "place bet". You then 
type in how much you wish to 
bet — not more money than 
you have! 



After pressing RETURN you 
are promted with another 
message: "back". Type in which 
side of the dice you expect to be 
showing after the computer has 
thrown them. The computer will 



then throw the dice and the out- 
come will be printed on the 
screen 

If one of the dice shows the 
side you backed you get double 
your stake money back. If two of 
the dice show your side you get 
treble your stake money back, 
and if all the dice show Ihe side 
you backed you get four times 
your stake money returned. If 
none of them show your side 
you lose your stake. 



How it works 

10-100 mam game loop 
1000-1500 initialize variables 

and strings 
2000-2500 instructions 
3000-3500 print credit 
40O0-450O bleep 



Variables 

D() dice 

P( ) position of numberson dice 

R number of dice right 

T total credit 

CO colour location 
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fend your castle.. 

and try your 
luck with dice 
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17 IFF»0'hEi*R ««•;." PO»tFP-;;.0 PC»Ef"P-^«C0.0 F»EPP.-r 
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;p FH> L'«Eh*L "22 EL- f£l-L'-2! 
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» FtPOITOE 

» IFTF-EM.vt*FP=EL'C.THEM«r:<.'B7i><» 
31 '« " ■ 

« Ctt'l IFi l«T"T*Ci# , »F-i D-D-l F0»£*-|.M F4>CP*I-U 
M IPX*"" -THEf*»P*l 6=D»I Fi»(fr-|.»; I'D* ED -1 ~J2 
92 IfH«~ *i*«I*ti»lT><'4X^iJI4000 
?J IFlW?i)?THENGOSU>Ma 
*4 IFI»~~:4TMEi*>:iSUt3500 
37 T-T.l 

?S IF»T TTMEHBT-T 

99 iCXTl 

100 E-E*l OOTOI 

I0W f**i:*rtT* WESCBTl.i* FOE^3h? I55 POIEfi50.»5 
loir D1MH<«) DIKLX DIME' e 
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We have Inserted REMs in the lines above those In 
which Commodore control characters appear In the 
listings. These are only for your guidance and should 
not be entered. Remember that lines in some listings 
may not fit unless you use abbreviations for the BASIC 
keywords — you'll find them in your manual 
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When typing in this listing, you'll find REMs above 
lines containing control characters. These REMs are 
only for your guidance and should not be entered. 
And remember to abbreviate BASIC keywords — 
there's a list in your manual. Some lines may not fit 
without abbreviations. And it's quicker to type them 
in . . . 



CAVERS are trapped deep 
underground — and they're 
relying on you and your rescue 
craft 

You must steer your way 
through the tunnel, avoiding 
the stalagmites and the sides, 
into a large cavern. 

There you see the pot- 
holers signalling with a lamp, a 
flashing sprite which also 
changes shape due to a kind 
of BASIC interrupt. 

Touch the lamp with your 
craft and a bell rings, indicat- 
ing the first part of your mis- 
sion is complete Now you and 
the rescued potholers must 
reach safety. 

This time you use the right 
hand tunnel and touch your 
craft against a sprite with the 
word "winner" written inside it 
This records your time score 
on the table. 

Don't touch this sprite on 
the way in — it will be^ ignored 
until you have rescued the 
cavers 

Touching any other objects 
will result in a multi-coloured 
explosion, complete with the 
sound of the blast 

The game works with the 
joystick in port 2 and these are 
the controls: 

up 

accelerate break 



break 



T de< 



decelerate 



The fire button is used to re- 
start the game and to give ins- 
tant slow speed. 

You will find that the res- 
ponse to the joystick is instant 
even though the controls in 
lines 1 to 25 are written in 
BASIC. 

As the Commodore 64 finds 
sub-routines by searching line 
numbers from zero. I placed 
this routine at the beginning 
so it finds the routine and acts 
on it quickly. 

How it works 

1-25 main joystick and control 
module 

27-35 reset memory and store 
sprites and user-defined 
graphics 

36-117 main section: 
switches on sprites, places 
them on screen and moves 
them 

118-125 theme tune music 
DATA 

1 30-41 0 user-defined graphics 
DATA 

5O0O5110 top 10 time table 
— a high-score table for the 
10 best times 
7O0O-8750 sprite DATA 
9O0O-901 5 bell sound effect 
10000-10020 explosion effect 
20000-25000 draw cavern 
routine 

30000-30075 winner sprite 
DATA 

40000-401 00 win and display 

routine 
45000-451 50 instructions 
50000-50070 routine to play 

theme music 
60000 random high- resolution 

colour routine 



V-33248 1-54272 "0>E34296 . 1? FWI-ST05-24 PC-El fl MET 00T027 

1 V-33248 Pt*EV'29.2 P0KE33275.2 JV"PEEK<56329> 1FV-.-*Tm£mS>;-5 

2 PC*EV«29.2 PCRIV-37.0 P0KEV*W>4 FR»JVRHB16 HEM F IRE HIT T OH STftTiJS 

3 JV»l5-( JVAND15) I F J V" 6 THEN JV«K REM DIRECTION VALUE 

4 C"PEE»'V3l)AHDl D-PEE"V-3e'*HW IFJV-IOTHEHJV"* WSX-1 IFSR'.ITNEHW"! 
3 1 F FR"0 T>CNSX" ■ 

6 IFJV-5TMEHJVM S*t-SK-I I F 5J£ WT HE "39 

7 |FJV-ltHEHV-V-S^ PCE2940.2M lFVTOTMENV-e 
■ IFJV-JIHENV-VSX PCtE;84t).iW lFY>253TMENV-253 

9 iFJv-4rnEHX"'-sx poEi'frw.iie lFxcancwca 

19 IFJV"BTHEHX->;-5>; FC*E:948.299 IFX>329TNEH»32B 
II IFJV-BTHEMPC*E2040.29€ 
1.' »"JV IFD-2T«Et#-2 1-0 IC&JB-SiW 

14 9-PEE*(V»»H«ND8 IF0"8ANDF«2TMEND-8 F-9 09 00SUB9999 C*J*tU14909e RETURN 
1? IFCOITMENRETIAT* 

29 if«Ti-RQK«ei"€Nc-e retuw 

21 WSUII0800 FOPW-VI0225STEPIO PGKE2049.Z P0*ES-4,ir FOES. If 

22 P0»E5'1.| RO"EV>28.3 FC*2>3I 1 '0213 PaE284«2 POHES-4,129 PQrES<4.« 

23 PDKEWI.M POKES'24.13 FC*Tl«12T0OiTEF-6 P0KES-24.TI MExT NEXT 

24 NEXT y-30 V-223 D*9 PC*EV*16. 9 PC*EV«1.V ROKEV.X FCKEV'28.2 P0KE33273.9 

25 PETURH 

27 R0KE5328I . 15 PRIMT'TT' CLf » 'JDUTB" PRIKT'^MW ■ TAB" 1 31"BCHVERH RESCUE 

28 &3SUB9eee p»E33299.I2 oosjbsobbo Gcs^rwee 

29 REM STftRT SPRITES AT 13312'ILQCK 2981 

30 »0'E3329I.15 PRpiTOWK 142> PCWE32.48 POE56.48 RCH56334 . PEE» '.96334 'AMD254 

31 PWE53281.1S PRIHTCHR9I I42» PCRE32.49 PC*E56.4e f 0»£56334.PEE» '56334'AHD234 

32 POtEI PEEy'l:ANL»tl FC«l«C'03ll P(*£I '12263 »tf 53248-1 I »CXT 

33 P0KE1.PEE"J>C#4 *->£56334.PEE».' ?633*>C*1 
3* P0*E3327a.<PEE*<33i7?>A*D248>*12 

35 FC*I-12S0*T01»13 *E*DA PQKEI.A HEXT 

36 PRINT"?' RC*EV*16.1 X-69 V-2W 
3? FCAW3312T013987 REM* POrEI.A NEXT 

0O5UB2«ee9 PO^ 00SUB49939 0MUt459M 

6* RO-TI PO-E2943.216 PCREY-42.8 Pt»£v»6.4e RCrEV*7.223 Pt*£V-2l ,REEK'V«2I )CM 

91 PC»<EV»lt,PEEMV.i6'C«e Xt"9 C"9 PCRIV'39.9 *»39 V«223 

82 RWEV*21.9 P0»E2B4I 214 

33 P>E'*39.0 X«38 V-225 G0SUI299M 

84 F0KE»4I.IHT RMD<9>«4>-3II GOSUBI |Fx.">255TME'iP0«Ev.l6 9 »C*£v.'-235 OOT066 

95 **C*Ev-16.9 PO>EV,X 

96 POrJv-1-V IFC»ITHEHC«0 00T098 

87 [f*.-5thei«-b 00tcs8 

99 IFD"2AWI>:»»3ThEh90 
8* OOT064 

99 F*IMT-r P0KEV-I6.8 X-3B V-223 PO-EV--I.V PCkEV.X PCWE20-8.2W D«0 »«8 
»W t« DATA FOR UDG S 

15 r-e 0"0 D«0 PPI"T-c»RESS F1PC WIT ON FOR « TRV" 
IS « , -REEK'56328)«HD16 !Ff-OTHEMW 
17 GOTOlIti 
.18 REfl MUSIC DRTfl 

129 DBTft2i.9C .250 250. 29.233 - 25B 33. 135 . 258. W. 193 258 29 22 i 250 

121 DftTft33.135.68.33.I35.S0.15.135.69.32.96.69.22.9fi.5B 29 23:- 69.33.135 

122 DftTftbfl. 37. 162. 69.29. 223. 60.33. 135- 69. 33. 135.69.33. 133.209 
125 DftTH-l.-|.-| 

130 REM STftLJG'JTES 

1?5 Pft'0235.255.253.253.253.163.161.131 
140 DftT«255 ( 253. 189. 189- 137. 155- 1 39. 136 
150 D«Tft;53.:55.239.231 1 231/l» 1 l35.3 

93. 1*2. IBS. 142. 124.76.76,4 
163 D«»rt233. 127. 127.63. 63. Jl. 13.13 

DATA255 . 25« . 234.2S< 232 . 249 . 249. 248 
DftTfli5,7.7.3.3.1.1.1 
DftTR249.Z24.224. 192. 192. 129. 12fl. 129 

8eh 51k.1'>iite: 

Dftlft 1 3 1 . 1 63 . 1 63 . 253 . 253 . 235 . 255 255 
DATR13S. 139.153. 13?. 189. 1 39. 253. ."55 
DM * i . 1 35 . 1 99 . 231 . 231 . 239 . 255 . 253 
212 DM*4.76.7«. 124. 142. 199. 142.92 
DATftl3.13.3I.63.63.127 127.255 
:*»Tft240. 249. 24B. 252- 252. 234. 254. 255 

8nrm.i.i.t,a.7.?.is 

rBiftI25, 128. 129.192- 192. 224. 234.^49 
REM iRIC'S FC* *A.LS 
DR T«46 . 46 . 46 : 9 ■ 59 . 58 . 58 . 8 
I*Tft62. 62.62. 9,54. 54,54. 9 
BMTM. 126.126.126.9.39 30.30 

■EM LEFT Hft"tD Mt*LL 

299) 1IRTAI33.248.254.232. 192. 249. 234. 252 
j?0 t*Tft233. 253. 233. 249.240. 193.253.233 
■iO *EM RIOMT MftHD UftLL 
139 DATA63. 127.31, 15.31.63. 127.255 
340 j" "ft 15 31 .63. 127 233 .253. 127.63 
REM OlRDERi 

399 DATH253.233. 42, 95* 162.63.253.253 
390 DBTB253. 253.63. 162.93. 42.235. 235 

400 DftTftij;.240.l29.129.E».l3.3.3 
410 DftTft3,3. 13.69. 120. 129.249, 192 

rf>!6 P0CEV*31.3 PC*E2*41.2H P0»I.-49.9 P0»EV»2.79 PCMW»3,3B 

4999 REM SCORE TABLE 

3990 IFflCwOORlT^anCHreTW 

5903 T 7-2009 TT»29 0 9 IT ZI-9 FQP-I-IT019 IFTT>TT<yi THEn2l"»(I «■!( 
5010 MKT Htl»9rHE>*£TURH 

302B [liPt.'T-l*BE»TEP lit IFLEM- HI >'. 20TMEHHI«LEFTl'NI. 20> 

3949 IFn-lOTHEf^AiO 

3950 F0PX1->TCC1STEP-1 TT'.-1*1 »-TTi XI i TTi(Xl»l ;"TT9'X1 ' ICXT 



Will you survive to 
rescue the cavers? 
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TT<Z1>-TT TTKZ1 

P»INr-7 , I«B<6'"VIH TAUE (HCOHW)' 

P*IMT"«" .:<1 . TAB' ie.'INT<<T7-TT<Xl ) >«188> 
NEXT 

PRINT' '**£SS A <EV TO RESTART" POKE190.O HAtr 

RE" SPRUE DATA PLANE WW 

DATA 8.8,0 8.8,0, 0. 8 8. 8 

XT- i) . e . 0 , 36 

[ATA 8 . 8 • 24 • 0 

DATA 8 . 126 ■ 8 • 8 

DATA 66 . 0 . 235 . 255 

DATA 255 - 64 . 126 . 2 

DATA 8 . 68 . 8 . 8 

DATA 68 . 9 . 8 . 66 

DATA 0.8- 129 . 0 

MTU 8-88.8 

DATA 0 . 8 

DATA 8 . 8 . 8 . • 

DAT* 8 . 8 . 8 . 8 

DATA 0 8.8.8 

DATA 8 

PEA SPRITE DATA PLANE LEFT 
DATA 8.8.8.8 
DATA 0.8.8. 8.8.8.8 
DATA « . 128 . 8 . « 
DATA 128 . 8 . 8 . 128 
DATA 8.0. 192 . 15 
DATA 192 . 224 . 72 , 126 



:tkxi> 

p0ke198.8 return 



255 • 255 . 255 

254 . 12? . 255 

8 • 127 . 248 
.8.8 



DATA PLANE RIGHT 



• 1 
. 7 
. 7i 
255 
255 
63 . 

246 : 



1 

. 8 
192 
. 15 

■ 255 
i 127 
255 . 



255 
255 
254 



BM3 



[ATA 255 , 
DATA 255 - 
DATA 252 , 
DATA 8 ■ C 

DATA 8 

DATA 8 . C 
DATA 0 , G 
DATA 8 . « 
DATA 0 . ( 
CAT A 8 . C 
P£n SPPITE 

' DMIA U . I 

DATA 8 . » 
DATA 8 . < 
DPTA 8 . ( 
DATA 8 . 
DATA 7 . • 
DATA 127 : 
DATA 255 
DATA 255 . 
DATA 15 , 
DATA 8,8.8.8 
DATA 8/8.8.8 
DATA 8.8.8.8 
DATA 8.8.8.8 
DATA 8 8.8.8 
DATA 8 > 8 . 8 ■ 33 
1 P£« MIX SPRITE EXPLOSION 
■ DATA 8 . 

IH'H ,.• 

I DATA 8 . 

DATA 0 . 
i DATA 8 • 

mm ■ 

iw-r- < 
< DATA 48 
i DATA 8 . 
I DATA 8 - 
i DATA 16 
1 DATA 8 . 
I DATA 8 . 
DATA 8 . 
DATA 0 
DATA I 



8 . 8 
8 . 8 


. 8 
. 8 


e . 8 

8 . 8 

8 . 13 


. 8 
. 16 
3 . 0 


84 i 0 


. 8 


8 . 8 


. 56 


0 , 84 


. a 


138 

0 . 8 


a i o 

. 0 


8 . a 


1 8 



8 • 32 



REFI LARGER SMITE E-FLOSION 
DATA 8.8.0.8 

I r I j I 

56 . 16 . 0 
S . 128 . 6 



DATA •? 
DATA 12 
DATA t 

DATA 
DATA 55 
DATA 8 

I AT" i? 



45 



8 . 82 



36 



216 
20 



e?45 data 

8250 DATA 
8255 DATA 
. • i' wr" 
8265 DATA 
8278 DATA 
8275 DA T A 



128 



16 



49 . 48 



32 



141 



1.0. 

0 . I 

6 . 39 . 8 
243 . 8 . 249 
. 128 • 243 i 252 
183 . 251 
23 . 156 , 



56 



9408 DATA 0 
8405 DATA 113 
8418 DATA 0 . 
8415 DATA 28 . 
8420 DATA 248 
8425 DATA 64 . 
8438 DATA 79 , 
54 J5 DATA 118 . 
8448 DATA 188 . 
844? DATA 102 . 
84S0 DATA 59 . 
8455 DATA 224 . 
8460 DA-A 12 , 
8465 DATA 254 . 
8470 DATA 0 . 1 
8475 DAIh 0 . 0 

8588 mm sprite large explosion 

&600 DATAO. 8.8. 0-8. 8.8. 16,8-8.3.8.4,16 
8610 DATAO. 3. 2. 64. 1.56- 128. 12, 255. 144 
B620 DA1A1. 238. 40. 5.151- 8.11- 121. 0-1 
8630 DATA183 0 25.214.96.0.236.48.6.24 



229 . 31 


. 6 


78 . 101 


. 184 


141 . |U 


. 18 


96 . 57 . 


38 


13 . 78 . 


224 


113 ■ 192 


. 7 


64 , 3 . 


252 


. 248 . f 




1 . 8 . 32 





S640 DATA152.3-98.8. 
>58 DATA64.8.8.0.O 



,51.8.D.96.128.0 
1,8.8.1 



3639 (Ifl SPRITE OPOUND EXPLOSION 



8710 DATRO. 
P7J0 DA- AO 



1.24,8.0.24 



I 0.0. 170.0.0 ■: 
.176.192. 



166. 129. 3. 105 
8738 DATA128. 8.5!, 0,5. 60,0. 1.154. 128. 2 
8740 DATA124 .0.8, 186,0.0.92.0.8.56 
97-0 DATAO. 0.60. 8.0.24. 0.8 

loOO S-542'2 L P0KES. 1.138 POKCS-3.9 PfES.15,38 PC*ES<24. 15 F0RL-8T01 POKES.4.21 
9010 C0PO-1TOI58 NEXT PC-ES'4.28 F0POI-1T028 NEXT NEXT 
9015 W>ST0S«24 POKEU.0 NEXT RETURN 

l?O!0 tfElt+lT* P0*ES*24.I3 P0K6S*4,129 F0RT-15T08STEP-.5 PQKEV24.T FF-FRE<©> 

10020 NE;<T POKE S'24.8 P0tES'4.8 PETIW 

28000 oi-".] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 n r ri 1 1 1 1 1 1 n m 1 1 1 1 « f 

2P083 P01E53270. PEEK 53270 )0P1< 
28885 OOSUBeOOCv 

28013 POKEV'28,2 POKEV-21.11 PO*E7-2.25 P0rEV«3,63 POKEV'40,0 
20815 CI*' f">M»»Mtl • tfil » 14 8WT 
20020 PRINT "0"«t RRINTBf.Ci 

ft tm 'tti i — "-J ' - - '"Milt I — —J 

28835 GOSUB60000 'PRINTAIf*"l m »i»f«t T»i • • 

28048 GOSJJB60800 PPIMTA1**"! • ' ■ « « 

28850 W-'B60000 PPIHTA1*-"* ♦ I 
28054 PRINT"*- GOSUfcSOOee PRIHTAU*" . * 
20895 GOSUB6O00O PRIMTAH**» <* X •* 

i*v-p G0SUB60000 PRIHTAH""! /** 
20870 OOSUK0OO© PPINTAU-- h h I PS I* • rr '""' T V.. 
28088 PPIHT -»»««■""■■"" "****»*********** *** ***** 
20090 PRINT"***** ♦**" 

20180 PRINT'***" 
28118 PRINT"***** 

20128 HUHT' MMI 
20130 PRINT"***** 
201*0 PRINT"— J - 
;0160 PRll""-! 
20170 PRl'IT-B 
:*00C RETLPN 
29999 PCM BAHHER $PRHt 



-i n»" 

11 • PRINT "I 



• •■• •••••• 

•••• «•• 



I*t J— _ 



«**■ 
«***■ 

IT 



n'i'i'i 



8 , I 



170 



255 . 126 



128 



0 . 1 
, 1 . 
126 , 



128 



128 - 44 


• 1 


.0.1, 


128 


1 . 128 


. 52 


128 . 44 


. 1 


.0.1. 


128 


61 j 128 


, 4 


128 . 6 


. 61 


. 4 . 41 


. 128 


37 . 128 


■ 0 


128 . 0 • 


1 



255 , 
C«0 D-8 



255 . 32 
F-0 O0 



WIH- 



30OM DATA 255 
■*C05 DATA 
»WIO DATA 
i0O15 DATA 148 
iP020 DATA 164 
30025 DATA 1 , 
38CO0 DA*A 128 
J00*5 DATA 36 . 
38040 DATA 1 . 
50045 DATA 123 
30050 DATA 7 . 
38055 DATA 37 
,0860 DATA 128 
3886- DATA 7 . 
aOTO DATA 3 . 
'.0075 DATA 255 
40000 » -5 XX-8 
.40005 ;o=o print*: 
4TO18 TT«INIHII-fcOJ/fc>/tW 
48015 1 FTT<2 8T>CMPWINT*3* "1'uPN 

• ■■. " r : • - ■ ■ ' ► t. 042. 216 POX204I 31 |:ppH > 

40840 VX'YX'\ POtEv.4,30 P0K.EV,80 PWEV* 1.100 PO*EV*5-100 POKEV-41,1 POKEV29.4 
40045 C0^')B98O0 
40050 FOPO'100T0255 POKEVO6.0 

40060 PO»;EV«4.O-50 POKEV.O NEXT . 

40070 P0>EV*I6.1 FOROI»OTO305 POrEV. 01-255 P0*EV*4 , 01 -58 MEKT 

48080 FORO-100ICi:-25 P0KEW1 .0 POKEV-5. 0 NE-T IF:C: , :^2TNEN4004O 

40090 X«50 Y*223:B-8 POKEV*16.0 POKEV-l-V PO-EV X P0*EV«2I.8 P0KE51275.0 

40108 0OSUB7O88 RE5TC« WiUIWiOOO (.0SUB98O8 RCTUW 

45000 POOSUn.lS PRINT-^eJI»l5miCTI0HS V.'ll' R0VE198.8 

45810 l*«IT19S. I GETFI IFFI-"N-TNEHPETUPH 

45020 IFF«>-V"THEH45«'0 

J5O30 PCrEV*21. 13 PRINT-PEOPLE ARE TRAPPED IH A CAVE AND NEED - 

4MM0 PRlNT-aMSCTJE.VOU ARE SENT TO PESCi* THEN IN" 

45850 PPIIIT-OVOUP NAGHETIC PULSE RESCUE CRAFT <8npRC"C 

45055 PRINT "BJTNEV ARE FLASHING A SIC***.. GO AND" 

45060 PR|NT-B3>ESCUF THEN AND RETURN TO BASE. BASE IS" 

45070 PRIHT-CJTNE WINNER 8VTHAL. AVOID ALL TK R0CK5. * 

45^80 PPIIIT'WLACE JOV-STICt IN POPTR2 " 

45898 PPIIIT-MUPy IHPRCa OO'S UP 

45100 PPINT-BLEFTJ— INPPCa GO'S LEFT 
45110 PP:nT-bP10HT;j-bNPRCJ GO'S RIGHT 

45120 PRINT *H>P AND TO THE LEFT* ACCELERATE 

45130 PRINT "iPOHN AND TO THE RIGHT.*- DECELERATE 
45135 PRINT "■DONH-LEFT « UPHTIOHTa >WR 

45140 PRINT "fF IRE BUT ION GIVES^ SLOW SET 

45143 PRINT-* BELL MHOS l*CN PlCK-flP HADE" 

451-0 -;:'0 o>>i<JB4803e ;c;-o gosub*oo» reu**' 

58010 Vl-54296 Ul-54276 AI-54277 HF-54273 LF-54272 Sl-542'73 PM- 54275 PL -54274 
58028 P0TEV1.111 PO»ElF»23. 1 P0KEU1.65 P0»EA1.190 P0KEPH.I3 PC*ER1.13 
50030 READHl. LI. Dl IFH1— ITHENRETUPII 

*«*4.i t> £"f .C. Cfi.(_f LI 

-,;»r-i ■ * :'.-l:-^0"'3:'1-^o Pott^; >«:•' 
58060 FOPTI-1T0D1 NH POkEHF.8 P0TELF.8 P0KEM1 .0 
5 air a i-o-ij^ctvM 

60080 A:fHlD«CLf.IHTlRH9<0'*7»l.l.- REILPtl 



8 . 146 
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Programming 



Find and use 
your 64' s 
hidden memory 




ONE OF the aspects which 
separates the Commodore 64 
from the "also rans" is its large 
memory. While it is true that 
only about 38K is accessible 
from BASIC, with the aid of a 
few short routines, you will 
have ready access to around 
60 K. 

First Let me ask some 
questions: 

• Are you fed up with convert- 
ing your machine code 
routines or blocks of data into 
lengthy BASIC loaders (similar 
to listing 2)? 

• Are you interested in simple 
animation or do you wish to 
have access to several 
screens of data? 

• Do you wish that you had a 
few kilobytes of protected 
data area for your adventure 
or simulation? 

• Do you want to move blocks 
of data around rapidly and 
easily? 

• Are you just an enthusiastic 
dabbler? 



If you answer yes to any of 
these questions then read on. 

Before launching into des- 
cription of the routines, it is 
neces'sary to disducss how 
RAM is organised and con- 
trolled on the 64. 

Consider Figure 1 . The only 
obvious parts of RAM avail- 
able for use are the BASIC 
area and the spare area So 
where is the rest of the RAM? 



The answer hiding behind the 
ROMs and the I/O areas. Any 
address in these areas is 
shared by both RAM and ROM 
or I/O. The crunch is that a 
value POKEd to an address 
will be put into the RAM but a 
PEEK will reflect the value in 
ROM. not RAM. 
Fortunately, the 6510 pro- 



hexadecimal 


decimal 


size of RAM 


usage 


S0O0O-S03FF 


0-1024 


1024 


system 


$0400-507 FF 


1024-2047 


1024 


video memory 


S0800-S9FFF 


2048-40959 


38912 


BASIC area 


SA000-SBFFF 


40960-49151 


8192 


BASIC ROM 


SC000-SCFFF 


49152-53247 


4096 


spare RAM 


SD000-SDFFF 


53248-57343 


4096 


I/O colour RAM 


SE000-SFFFF 


57344-65535 


8192 


Kernal ROM j 



\ 6 



• Figure 1 — Commodore 64 general memory map 



cessor has an input/output 
control register at location 1. 
This location controls a whole 
handful of functions, as Figure 
2 indicates. By setting the cor- 
rect bit to zero, the ROM area 
controlled by that bit will be 
switched out and the RAM will 
become available for use. If 
the bit is set, the ROM is 
switched back in. 



bit function 

0 switch for basic ROM 

1 switch for Kernal ROM 

2 switch for I/O area 

3 cassette write line 

4 cassette switch sense 

5 cassette motor control 



• Figure 2 - the function ot 
location 1 

Warning: Any attempt to 
switch out ROM by POKEing 
values into location 1 from 
BASIC will cause the machine 
to crash. 

The routines described here 
use the switching out of ROMs 
to give you easy access to 
about 58 K from BASIC. 

Listing 1 gives the source 
code for the routines I've 
included this since you may 
prefer to extract portions or 
modify it to suit your own 
purposes. 

The first routine is called 
Blocksave. This routine will 
SAVE a specified block of 
memory to cassette or disc 
Due to certain problems with 
saving with the interrrupts dis- 
abled, the routine will not 
SAVE the block behind $D000 
to $FFFF. The syntax is 
simple: 

SYS 49152 "filename", 
device,sastart address,end 
address 
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where Device is 1 for cassette 
or 8 for disc, sa = 2 

As an example, to SAVE the 
BASIC ROM to disc use: 
SYS 49152 "BASIC 
ROM".8,2.10*4096,12*4086-1 

Location 1000 is used as a 
flag to determine whether you 
want to save the RAM under 
the BASIC ROM or not A zero 
value will leave the ROM 
alone, a non-zero value will 
switch the ROM out 

Hence, if you precede the 
above example with 
POKE1000.1 then you will 
SAVE the RAM under the 
ROM, not the ROM. You will, 
however, get a LOAD error 
when you reload the saved 
RAM. Unless you have pro- 
blems with your cassette, you 
can ignore the error. 

Note: Any programs saved 
with blocksave must be loaded 
using the command: 

LOAD-\device,1 

otherwise it will not LOAD 



into the correct place 

As mentioned earlier, you 
cannot PEEK the ROM areas. 
The next routine, named 
Peekall, will do this job. The 
syntax is: 

SYS49155,address 

the contents of the address 
will be returned in location 
998. This routine will work on 
all areas. 

The RAM under the ROMs 
offers great possibilities as vir- 
tual storage tor animation or 
databasea The next com- 
mand, Blockmove, is included 
to assist such applications. 
Quite simply, blockmove will 
take a specified slab of 
memory contents and put it at 
a specified location. The syn- 
tax is: 

SYS 39158,sa,fada 

where sa is the start address 
of the block 

fa is the finish address of the 
block 

da is the destination 
address 



Demonstrations 1 and 2 

use this command to show 
you how to create multiple 



screens for data or animation. 
As with blocksave. a flag is 
available to decide which 



10 6"-4>l*3 «L-4?l$t SN-1M4 CL-M296 

20 "EH SELECT BHH BEHIND *E»N**L PQN AND SET FLAG TO SWITCH OUT 

t*.i4*4Q?e POE9«6.« 
«e PEH FILL EIGHT SCREENS UITH CHBWtCTEKS 
W FOP I-lTOS 
60 BL"P«-'I-l»»l«0 
70 SVS FL.BL. 61*1000. I 
©0 NEXT 

3*0 PPINT CHR*' 1«7> 

100 PEH DISPLAY E*CH SCREEN In SEQUENCE MJTH PHNDCK UXVJK 
110 FORUITOS 

i;o n. «**»■ I-I»HM 

138 SYS FL.CL.CL'l«ee.P"D'l-'«U 
|4« SVS 8»1.BL.BL'1000.SH 
150 NEXT 

l£0 raf>| IFC .lOlxtMiOu 

170 PEN SET UF EIGHT llltFEPENl SCfctEKS SEHlNft THE KEPNHL *OH 

160 FOK I*1T08 

190 FfilHT LMPI<I4r», OB-" Sl*fctNi-*STB«I> 
.•00 FOP J«lTulOe PfclNTSPC-PCH. NEXT 
210 BL«F**<I-1>»10W 

220 svs 6M.SH.sx*ieee.BL 

230 NEXT 

240 PPINT CMP1. 147. 

2SO P£M DISPLHV THEM IN SEQUENCE 

260 SVS FL.CL.CL-1000. 1 

270 F0PI-1T08 

260 1- 1 ••! 896 

2S0 SVS BH BL.BL-lOOe.SH 

300 NEXT 

310 C»C*I IFC.2QTHEN2W 

13B BEH DEMONSTRHTlUN OF HUH EIGHT SOfctMS OF DATA CAN BE 
140 PtM *, ' JSED HUD RECALLED FPOH ThE FMH BEHIND THE 
JM PEM fEFHAL ROT 

PEHDV. 



• Demonstration! 
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ROM is switched out Location 
996 contains this flag. A zero 
value will switch out the Ker- 



nal ROM and a non zero value 
will switch out the BASIC 
ROM. This has particular 



implications if you plan to 
move data to the colour RAM. 

If you use the RAM behind 
the Kernal ROM for this pur- 
pose, you cannot move it to 
the colour RAM since both are 
switched out simultaneously 
Demonstration 2 keeps the 
colour data behind the BASIC 
ROM to prevent this problem. 

The next command, blockfill, 
fills a specified area with a 
specified character. This is 
useful for zeroing a block ot 
RAM or filling the colour RAM 
with a specified colour. The 
syntax is: 

SYS 49161.sa.fa.cn 

where sa is the start of the 

block affected 

fa is the finish of the block 

ch is the character 

The final command, char- 
move, is a specified form of 
blockmove. This command will 
download the normal upper 
case set of characters (256 
characters in all) to a specified 



address. This will be of value if 
you plan to redesign your 
character set The syntax is: 

SYS 491, start address of 
destination. 

All addressesare to be input 
as decimal values All 
Parameters can be input as 
values, variables or 
expressions 

Listing 2 gives a BASIC 
loader for the routines. Once 
you have typed it in, SAVE it 
since, while a crude checksum 
is included, you could make an 
error. Once it is up and run- 
ning, why not save it using 
Blocksave? Like this: 

SYS 49152 "name".dev,sa, 
49152,49527 

Demonstrations 1 and 2 
give an idea of the possibilities 
of these routines 

Try them and enjoy. 



V 



i pt» ! Pi's i»muHT)u tey» no*«nfEL> ji ■:*■■$* mw-kk- uE*n 
ie m>wm»m»h •milium 

15 MMRVS 0N][C0t1*»K*VS OFFICE C*S» fMtMTKGLfc JCCfti* KwOUO CP-» LEFT] 

£. —■••»»»>■ -■■■■■■■■■■> 
2? TMCPVS 0N](C0H*S][RV& QFTJEWS* D0W1U3 CP5P RIGHT] 
y« At-AO Xl • dllllilinilli 

J? ItrtClVS C"l]tCR9» D0HM1C17 CW UE«U 

40 -.i^Hl.-ak ^'Illlllllllllllllll 

m WW! 0H]IO0n*9]|IIVS off )t CPS* KWOtiJ CPS* LEFT] 

» ftMftfaT! — - '111! I 

99 PENlPvj QN1IHHT1CM 0FFJI8 C*SP PlG-TlCBLntCF-iB CPS* LEFT] 

'X >»»»»»»■ ■■■■■■■ill 

n = si* *: ■ •iiiiiiiiiii 

H £i=ii- a: ■ •iiiiiiiiiiiiii 

N El-El* 1 3k *>hiiiiiiiiiiiiiiii 

tee Sfti-'sn — - ■■ 

11© iC«l«4 ■CL«"iW« SB'14«40S"S ci:-ie*40*- 

130 PEM "it HRCA f ■ ' »EPt*i Btn FOP C*F**1CS H»Ti* 

i» rch mi mm khiw i*iic pom fop colour imt* 
140 »tw MM. AMD m 24 BCRHNI 
IM F0PI-0TO12 

160 NHWT o»i. m;.t«. ■•;>m 
170 8>"40*»I 

130 f->E??>9.P 5V$ BW.5C.S':«2MSB'K 
1» PO"E9*6-l SVi m.CL CL«200.tt*BS 

n«M*aM 

210 PBIHT'ITTat' II 

220 SVS B*1 SC.SC»2W.$t'K 
2» SYS BH.CL-CLOdO.CB«B£ 
He NEXT PPIHT CHPB-.I4?> 
2*30 FOPI-PT022 

2*0 PfM DIS.PL*V SCFEEtA IN SEOVJCWE ftT - iPEEI' HIEPt*|P4.I> Bv it he 2?0 

270 Ft»E?i«b.e svs n.st+n sb«bi'2oo $c 

."SO HKBM.I 3VS W.C1WM CB»K*200 CL 
2?0 F0PD-1T0W ME-T 

J10 G0T027O 

PIWW. 



• Demonstration 2 
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Programming 




2 ! 

10 ignTH 

;0 PEEkVfiL 

so- mwim 

JO CHKON 
50 FBIttWI 
60 GETBDP 
70 SAVEP 
90 SLPAPR 
90 •-IC0OO 

no I 
1*1 Ji 



99? 

1000 
i»(f; 

IE13F 

mum 



Svl 49132 
I SA...2 



JMP ILUC'SA.'E 

*riBSSS ':Nitn bddpe&s 

130 ' DEVICE... 1 FOB CASSETTE. 8 FOB D1S»22 
140 1 BO*E 1000.0...*'. SOKES NfBrn»L Biv 
1?0 ' POKE 1000. 1.. .SWITCHES 0U* BASIC BON 
160 I 
170 ' 

ISO 32 J«P PEE* ALL 

190 ' 49133. ADDRESS... PEEKS RKV LOCATION 

209 

210 ' 

220 n JiB ILOCKHOW 

230 I SV3 49158. STBBT OF BLOC*. EMI Of ILOCK. ?TBPT OF DESTINATION 
240 I 
230 I 

2*0 J4 WP ILOCKFILL 

270 I SVS 49161. STABT OF BLOa - END OF BLOCK. CHRBRCTEB 
200 I 



3M J? 

310 ' SVS 49164 
VP i 



;r* C>*Frr/.t 
STBBT V WSTIsPTI>4 



340 BlCCvsavE 


JSB KMOI 


350 


JSP B«**f«T6B 


360 


LDA f |4 


370 




300 


_D* 115 


390 


pma 


400 


JS* P**^mETER 


410 


LDX 114 


420 


LDV 115 


430 


BU* 


440 


STB. 115 


490 


BLfl 




STB (14 


470 


LDA SRVEFLAG 


400 


BEO COHT 


490 


LDA 034 


we 


STB 101 


sio cam 


LDA t(i4 


920 


ISP SBV£B 


530 


LDA 035 


540 


STB 101 


550 


BTS 


560 I 




570 1 




BM PEE* ALL 


;SB PBBBHETEB 


590 


LDB 114 


600 


STA IFB 


610 


LDB 113 


620 


STA fFC 


630 


LDV BO 


640 


LDA 101 


$50 


STB TErBST "B£ 


660 


AND P248 


670 


SE1 


•: 


STB 101 


690 


LDA -IFB'.v 


TOO 


STA BEEKVAL 


710 


LDB TECFSTCOE 


72*. 


STA 101 


730 


QA 


~48 


BTS 


756 1 




760 1 




770 ILOCKKWE 


IS* PBB«PtTE» 


700 


LDA 114 


790 


STA HI 


800 


LDA 113 


010 


str wc 


820 


JS* PAPAMETEB 


830 


LDA 114 


H*>- 


STB 990 


050 


LDB 115 


860 


STB 991 


870 


JSP PABAHETEB 


MO 


LDA 114 


990 


STB iFD 


900 


LDA IIS 


910 


9TB 1FE 


920 


LDA 101 


930 


STA TEKBSTOPE 


940 


BHD #248 


95© 


SEI 


960 


STA 101 


970 


LDV HO 


980 AGAIN 


LDB <tFB>,V 




STA <iFr>».v 


1000 


LDH 1*B 


1010 


CLC 


102O 


BJJC •! 


1830 


STA IFB 


1040 


LDA IFC 


1050 


ADC »0 


1060 


STB IFC 


1070 


LDA IFD 


1000 


CLC 


1090 


ADC 01 




STR IFD 


1110 


LDA 1FE 


1120 


ADC 00 


1130 


STR »F£ 


1140 


LDA IFB 


1150 


CUP 990 


I ICO 


BHE RODIN 


1170 


l:k-i in: 


1180 


CUP 991 


1190 


BHE AC-AIti 


1200 


Li* 'irCL-L-FU 


1210 


STA 101 


1220 


CLI 


1230 


P-TS 


1240 | 





| STBPT 



' EHD 



■DESTIHBTICH 



1250 










T^t pm; v^of tFbV 


1270 






1280 




■^T£i If I 
> T H I» J 


1290 




t r „ *t i* 
I- Cri 11^ 


1300 




STft $FC 


1310 






1 320 




i rvL ■ t a 
LDH 114 


1330 






1340 




LDA flS 


1 350 






1 360 






1370 




LDft §14 


1380 






1390 






1400 


t*C*H I Hi 


LDfi 


1410 




3 Tfl i IFF * * V 






i eft 


1430 




LLL 


1440 




HL< PI 






> in »f r 


1460 




1 Ttrt Iff 

1»1BT* *TV 


1 

1 **. V 






' J -i 
i 






1*1 




1 »r- [ 


! *.»v< 






1310 






1520 




LDA #FC 


1330 






1340 




C'*t BT^I I f<4» 


1350 




W \ i 


1560 






1370 






*. S B 9 






1390 




LDA t 14 


1600 




STA IFB 


1610 




LDH 113 


1620 




J Ft 


1630 




LDA #W 






9 1 ^ V 








1660 




T U III 








T i _ ' 






t -' 






. '."'."1 

1 






li IV 




nw w# pi 


1. M 




" r- 1 .'' 


1 . 3P 




Lyv » 


1740 


_ 




1750 




STA ttFl>-V 


1~60 




LLL 


1770 




LDA IFB 


1 7B0 




ADC V] 


t ""8 




STA <FB 


1 £00 




LDA fFC 


1810 




ADC #*3 


1820 




STA IFC 


' :i' 




CLC 


1840 




LDA IFD 


1 .* 1 . 

1 - ' 










STA <FD 


18'0 




i ■ * ICC 

U i>n arc 


. i - -, 

IvQV 




Ah' Bit 


■ 

1 V 




IFF 






i flft IF r< 


lain 
. 1 ■ 






1 7tV 




i nA tCa? 

Lin Kt 








1940 




BHE mwi 


1950 




LDA 101 


1960 




OPA 104 


1970 




STA 101 


1 




-DA 36334 


1990 




OPA tl 


20OO 




STB 56334 


2010 




BTS 


.8.0 






2030 


I 




..4.1 


pMmnn 


/SP chkcoh 


.■'■•'■8 




/SB FMHUM 


2060 




ISP OE'BDP 


2070 




PTS 


PEBDV. 





• VBLUE 



' IC1 T VfT ION 



• Listing 1 — source code of routines. Only for those who 
have an assembler program 

: 



1 DBTA76. 13. 192. 76. 39. 192. 76. 94, 192. 76, 211. 192. 76. 2*. 193- 32-212 225-32.110 

2 DBT0193. 165.20.72. 165. 21 .'2. 32- 1 10. 193. 166. 20. 164.21 . 104, 133. 21 - 104. 131 

3 DBTR20. 173.232.3.240.4. 169.54,133.1. 169.20.32.95 225,169.53.133.1.96.32 

4 WTA1 10. 193. 165. 20. 133. 251. 165. 21. 133. 252. 140. 0,165.1 141,23'. .1-41,^48,120 

5 WTfli 33. 1-177, 251. 141, 230. 3. 173, 231. 3. 133. 1.88. 96. 32. 110. 193- 165. 20. 133 

6 DBTB251. 163. 21. 133. 232. 32. 1 10, 193. 165.20 Ml. 222. 3. 163. 21. 141. 223. 3. 3^.1 10 

7 D0TB193. 165.20. 133,233. 163. 21 133. 254. 173,229. 3. J40. 8. 169. 254 -141 229^3 

8 DBTB76,147.192-169 248. 141, 229.3.165. 1.141, 231. 3. 43. 229, 3, 120. 133. I. 160 

9 DBTBO. 177-231. 143.253. 165. 251. 24. 105.1.133-231.165.232. 105.0-133,252. 163 

10 DATB253.24. 105. 1.133.25-3. 165 234- 105.0.133.254.165.231.205.22^.3.200.219 
U DBTfli65-:32.205.223-3.2a«.212.173.231.3.l33.1,8a.96.32.1lO.l93 i 165-2O.133 

12 DBTB251. 165. 21. 133. 232. 32- 110. 193. 163-20. 141. 1*2.3.165. 21. 141^223. J. 32 

13 DBTB1 10 193- 163. 20. 133. 233. I 64. 0. 163.233. 143^231 .163-231 _I4 . 185 . 1 ^1 iJ . 231 

14 I«TB163.232. 103-0. 133.232. 163. 231. 203,222. 3. 232. 165-^.2^223^.^6 

15 DATB223. 96. 32- 110. 193. 165. 20. 133. 231. 163, 21. 133. 232. 169. 0.133. 253. 169. 2/-»8 

16 DATB133-254. 173 14.220.41 .234, 141 . 14.220. 1«. 1 ;4 1 . 23> I- 1 33. 1. 1«?i2'»2'?2 

17 DATA143-251.24.163.231-103.1.133.251. 163.232. 103.0.133.252.24. 163.233^05 

18 DATB1 . 133. 253. 165-254. 105 ■ 0. 1 33- 254 165. 253. 208 222. 165. 234,201 . 216,208 

19 CATB216-163I.9.4.133.1 173, 14,220.9.1.141.14.220.96. 32.233.174,32,138 

20 W-TB173. 32. 247. 183.96 
100 Fi*I-49l52 TO 49527 
110 BEAD X T-T.X POKgLX HE'T 
120 IF T O 49676 them MIHT1RMR IH DATA" 
130 B€"i 

140 B£M 1EM0PV HBHBOEHEHT POUTIHES *<P THE CCPfWDOPE 64 
130 PEf B E UE1B 1984 

• Listing 2 — the same program which you can type in using 
BASIC 
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Software reviews 



Smile, then 
get serious 



Fire Ant £7.95 

Mogul, PO Box 4BT. 35-37 
Wardour St London W1 A 4BT 
I'm a fast reader, but I was only 
halfway through the crammed- 
to-bursting instruction screen 
when it moved oa There's 
another chance when the 
demo has finished but a little 
longer reading time and better 
spacing would be nice. 

The program, happily, is 
much better than its original 
impression. As the sole surviv- 
ing soldier ant you must res- 
cue your Queen, held hostage 
on Screen 8 by Scorpions. 
Success brings missions to 
further Scorpion colonies At 
first glance, it might seem a 
Pacman variation — the 
screens are visible mazes with 
objects scattered round, pat- 
rolling Scorpions lay eggs, and 
randomly change to purple, 
double-speed frenzy. 

Closer inspection reveals 
yellow gates and force-fields 



blocking your way and further 
hazards become apparent dur- 
ing play. Lightning reflexes 
help but you must collect the 
right objects in the right order, 
placing them in the right 
places to unblock tunnels and 
circumvent traps. Objects will 
kill you if they are taken out ol 
order. And death is not a pretty 
sight, happening many times 
before you discover the cor- 
rect method for each screen- 
escape and even then. 
Scorpion stings may get you. 

This requires patience, mul- 
tiple eyes, low cunning and a 
last joystick. It's very addictive 
— dawn broke as I reached 
level 6. Will satisfy adventure 
and arcade fans More please! 
D.C. 

instructions 40% 
payability «J* 
graphics 90 J 

value for money 85% 




CBM64 



Turtle Jump^/c^J 



£6.99 

Romik. 272 Argyll Ave. Slough, 
Berks 

The screen setting is a map of 
islands in the Caribbean, with 
turtles swimming between 
them. Your objective is to get 
from one island to another and 
collect treasure points 
However, it's not quite as 
simple as that 

You can jump short dis- 
tances and travel on anything 
solid. This means you can 
travel from one island to 
another on the backs of the 
turtles, if you can keep your 
balance The only trouble is 
that If a crocodile appears all 
the turtles dive. There are a 
few logs you could usefully 
Jump onto, and there are also 
some small volcanic islands 
that appear and later sink 
beneath the surface. So it is 
possible, with difficulty, to 
travel the islands. 

Food grows on the islands 
and is used to top up your 
energy level There is an 
energy barometer displayed 
.on the screen to guide you 



Hb"* 



when it's time for a forage 

You must recover 
treasure by jumping in while 
the chest lid is open and get- 
ting out again before it closes. 
The longer you're in the more 
reasure you collect Collected 
treasure must be taken back 
to your home base 

A nice game whose theme is 
different from the run of the 
mill. I found it difficult to keep 
on the backs of the turtles and 
consequently tended to end 
up on one island far from the 
treasure but feeding myself 
silly. Needs joystick. L.C. 
instructions 79% 
Payability 60% 
graphics 7 0 % 
value for money 70% 



Multisound 
Synthesizer 
£14.99 

Romik. 272 Argyll Ave, Slough 
Berks 

This utility is designed to allow 
you to use the sound 
capabilities of the 64 without 
POKEmg The range of control 
ottered is enormous and this 
review can only hint at all the 
features available 

The synthesizer consists of 
three screen displays You set 
up the characteristics of the 
note you want using a control 
screea This allows you to 
adjust the attack, decay, sus- 
tain, release etc The levels set 
for each parameter are 
indicated by a bar chart 
display. 

Switching to the keyboard 
screen displays a three octave 
keyboard with the notes 
suitably identified, eg. Q is 
note C. and 2 is C sharp, As 
the 64 has four rows of keys 
the set-up becomes similar to 
a two keyboard organ. As you 
Play the note in use is 
indicated. You can move the 
entire keyboard up or down a 
tew octaves as required. I 



found this presentation made 
it very easy to play. 

The third screen is for spe- 
cial effects, giving complete 
control over all the remaining 
sound features built into the 
64. There are just too many to 
Jterriise. You have control over 
all the filtering effects, 
oscillator and envelope 
sweeping, ring modulation etc 
You can obviously create 
tunes, but you can also 
append tunes, store up to nine i 
tunes in the 64's memory I 
superimpose tunes over one 
of eight built-in drum routines, 
or create your ownr Lastly the 
tunes can be SAVEd to tape or 
disk. 

This program is great for two 
types of user — ihe one 
fingered organists and the 
experimenter. It is an easy 
way of trying out different set- 
tings so you know what you 
want to code into your own 
programs. LC 

instructions 70% 
ease of use 70% 
display 80% 
value for money 80% 



Cash Controller 
disc £14.95 

Richard Shepherd Software, 
23-25 Elmshott La. Cip- 
penham, Berks 



A potentially useful package 
for those who like to keep 
track of their expenditure. The 
routines are nicely written and 
crash- proof. 

The package starts by pre- 
senting a Main Menu. First- 
time users would then select 
from this the Budget Menu 
and set up headings. You are 
allowed up to 1 6, eg car, heat- 
ing phone etc There is an 
option to change these if you 
have second thoughts You 
can then allocate a budget to 
each. Finally you can transfer 
i to the Bank Account Menu 
and set up an opening 
balance To cut out 
unnecessary repetition, you 
can even set up standing 
orders. 

You would subsequently 
update via the Bank Account 
Menu. Entering transactions is 
very simple and prompts are 
clear. First you enter the date, 
then a short (up to 10 charac- 
ters) description. Next you 



enter the heading to be 
debited (or credited) and the 
amount That's all there is to it 
The computer does the 
appropriate calculations and 
updating as necessary. You 
can then call up a number of 
reports, to the screen or 
printer. 

You can print out your 
budget headings, just for 
reference. More to the point 
you can print out details of 
your budgets and variances 
(the difference between what 
you allowed and what you 
spent). You can also print a 
statement listing all transac- 
tions between two specified 
dales 

I found the package 
foolproof. My only niggle is 
that there is no quit option, 
which means turning the com- 
puter oft at the end L.C. 



instructions 
ease of use 
display 

value for money 



90% 
80% 
70% 
80% 
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PROGRAM 





1 /I/"* 



Peck, peck... 

but watch out 
for the spider 



io DfiTne.6. 15.5?. 127. 31 . 15.3 
20 ottw.o.o. 128.120. 12s. i». 96 
30 iwtiw.i.i. 0.0.0. 1.7 

40 DfiTfi48.24. 184.252.124, 186.20. 128 

58 WIW. 0.0.1.1.1,3.6 

60 DATft0.?6.24O.220.25-«.24S.240,192 

70 DflTftl2. 24.29. 63-62. 53. 40-1 

80 DATM92. 128. 128.0.0.0. 128,224 

» DflWl -3.7. 7. 126.222,2*4,124 

100 I>flTR12e.|?2. 224.224, 126, 127,127,62 

110 r*TR*g. 238. 255, 233. 255. 233.187.17 

120 »»T«0. 00-0. 0.0.8.0 

130 DRTA0, 3. 15.29.31 ,59,60.31 

140 DftTflO. 192.240.184,248,220.60.248 

150 DATA18. 36.68. 136.136. 68. 34, 34 

160 »TA72,36.34. 17. 17.34.68.68.999 

170 F.7I68 

ISO REM* IF«.?99r»«NOOIO200 
190 FOEF.fl F-F-l GOTO 188 

199 PEH CCLfil 

200 F(»E36879- 143 PRIKT-.T FOtf36869.255 
210 FC*T*7424T07432 PC*ET.0 NEXT 

215 fiEI1(CLPl(i**THCPSP H**m6C*SP RI6mTHC*SS P0MNK7CPS* LEFUti*** «•*<> 

220 PflhT -.*■■<> ItWEET TiCETflMiMlu - 'lilHIMF.OOSBEHERE* SC-0 

223 P£NICR'>P D0MHHBLKKPVS 0HJC7 a*** PIGHt)t2 CPSP D0MMK6 CPS* LEFT J 

230 PRINT -«MMtMC>l.Ef~ i'lllllH->PK*"MiMM80T=i "•Miiif(=K*l'l- 

231 RtMCP<P DOHNUCPSP RIGHTKWTHPVS OH] 
248 MWrT'OMMrF «"V KEY TO SW' 

258 COIE193.0 I4W198.1 

255 PDiltLPJtELt ICCPtP D0UHU20 CRSR PI0HTK20 CPSP RIGHT) 

260 PRWT"3BUJJJJJ\JJWJJ' ' 1 ip>»«M»»«PPP*»»P»l >•■» » 



265 REWCR'> LTltWOKCPSP PIOHTHBUMIHMTHBLKJCSP B120CRSP RIGHT JC20CPS* PIOH 

Tl _ 

270 PP1IIT-IT)J*I»JJJJJJJJJJJ»1IUJJJJ]I»P»>» >•"»>»' .M»»»»».MH»i 



tn cEMtPSP LF}ntmi:u(]maHT)iUHT}iaucicc« MtmiaKftff pk*-tx 



SIC* 



PRIHI-HJIJJJJJWWJJJJJUWBBJJJII 



285 REKCCR-* UP)(MHlllBLKllPIOHTirMriT)[BL>l[.CSR__P&Hri;20_C5^P Pl&HT U 2e_CRSPg;_0KT 
290 PRIMT-V»««lJJ;jJJJJJ*BUJJJJJJJI8»»»M»m»»»H»»»i 



295 PEHCCRSR tPlClKTHBUJCRIGHTHWHTHBLnCCSP ROHT ] ( 20CPSP P 1GM T Ij 20CRSM I GHT 
308 PPIIIT"T.ij;JI I4.M' ' ' » >M»MMM»»»M»MMl : IPPBMMMMMMMH 

305 PEHlCPSft UPJlMMTJ[RK)tR10HIHl4MTI[Bl*][CS« RCHTU20CRSF E10Mri (20CPSPRIGHT 
310 PPIHT— UJJJJJJJJJ»»UJ/J*»HI.' ' ' <»»M»»MMMMMMW UIMMIMWMMMMI 

315 PEMCPSR UPltUHTJtBUJCPlOHnCMMTJtBLKKCSR RCHT1C20CBSR R10HT )[28CC:-BPj_OHT 
320 PRlNT"'UJJJ*l»UJlJJJJ*i»OJJJJJJJI8"»»»»»»P""""»»*»' 1 '>>»M*MM>P»M»MPI 

338 F0PT-3163T08166 P(«ET . 10 NEXT F0RT-3S883T 038905 POKET0 NEXT 
34* fifi-7732 Ll>0 PU*1 LL-2 RL-3 2-0 HO-7930 

POtfn U FC"ENft*l.PU P0»EMft*22.LL P0*EMfl»23.RL 
368 PC»E36S76.20O [F*;9TNENIFINT'RHI>< 1 >«4>OlTMEN00T0400 

370 8" I NT 'PHD 1 . 1 'M70> 

330 1FPEE' T724.I"lQC*fEEt ■ r725'B>-100RPEEK< 7724»i>-l ITHENOO'0400 

390 P&E7724.8-6 P0KE7725*8.? Z-ZM 
408 I -PEE' '197- 

410 L.IHT'RHD'1>»2' IFL-1THEHOOTO830 

428 ijOI06t8 

430 F-O>E36S760 1 FHft»P10ORMft» 1 ««0OWW- 1 -HOT1CNGOTO970 
440 IFPCEM»»-22>"IITHENGOTO890 
458 [FFEEKnO*44>.llTHEWOTO910 

468 P0HH0.12 POKEHO-I I3 P0KEH0*22<14 PWEKH23-15 

465 PEWH&rtltPvS OHJCOPMl 

476 PRINT-»BifcCOPE-VSC 

480 IF>-33THEKGOT0530 

498 1FH26THEIH30T0590 

500 IFX12THEH0OT0650 

510 IFK-36THEHCOTO740 

528 COT0350 

530 IFPEE»'I*I-1»-10TMEHOOTO330 

540 LU-0 PU>] LL*2RL-3 

550 POKPW « 1 .32 POKEnP-23. 32 

570 ^FOEE-'n«-l>-9ORPEEK<l1«-21>-9T«hOOSUP930 
500 GOTO350 



Your challenge is to eat the 
worms which keep appearing 
in your burrow. However, a 
spider is after your blood — 
and his touch is lethal. The 
controls are included in the 
game. 

How it works 

10-1 90 define characters 
200-250 set up opening 
screen and wait for key- 
press 

260-330 put burrow on 

screen 
340 sets up var 
350 puts man on 
360-390 put 

on screen 
400-460 check 

monster 
470 prints score at 



530-580 moves man left 
590-640 moves man right 
650-730 moves man down 
740-820 moves man up 
830-880 moves monster left 
to right 

890-920 moves monster up or 
down 

930-960 add 1 0 to score and 
make worms disappear 



LL bottom left 
RU top right character 



right of your man 



SC score 
MO screen position of the top 
left corner of the monster 



REMs have been inserted in the lines above contn 
characters to guide you as you type in Tweet Twee 
Do not enter the REMs. Remember also that it 
quicker and ensures all lines will fit if you abbrevial 
the BASIC keywords — there is a list in your manual. 



110 PC*EfW-32 NHBntsBi 32 

;;o Mfl»*w*i 

;» lFPEE»'1«*2-.8OP«E*'*»»«24--eTMEII&OSU6930 
■io i:»;-o:50 

150 IFPED 'Mfl-22>-l ITHEMOOTO670 
i60 GOTO350 
;70 SO- 1 28 0*0 

m HKEMfe22.32 P0»Enft'23.32 6-0*1 . 

m IFPEEt'r*-44."30PPEEK*nA-45>-8T»CNZ"Z-l SC-SC-10 

•00 rV» e rifl-:2 POtEhfl LU POKDKHI.RU P0KEM».».LL PCWPMH.23.RL Pt»E36878. 15 

'10 P0.E36376 S0 S0-S0-40 

•20 IFO-3T>€HPC*E368?6,0 PWEHB.44.11 GOT0350 
'30 OOTO6S0 

•40 lFPEEMIW»44>-llTHEH&OT076e 
■50 GOT035O 
"cO =.0-208 &-0 

•70 POTEnft-32 P»:Em*1.32 0»G*1 

•80 IFPEE»<I«*44-8C*«EI ■••"45'"9TKMSC-SC'10 Z-Z-1 

■•-43 Mfl.hfl-22 P0KE* LU PWWl'MI P0>EM«*22.LL P0KEMH'23.»L P0*E36878 15 
*M POtE 36876 . SO 5O«SO-*0 

110 IF6>3THE(*C»E36e76.0 POKEMft-22 , 1 1 COTO350 
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Audiogenic Vic-20 Games 




...never turn your back on them. 



Spiders of Mars, Outworld and Cloudburst - three classic cartridge 
games - now available on cassette! Bonzo and Kaktus. both bestsellers, 
are now joined by the latest crazy mazey game - Shifty! From all major 
software shops everywhere. 

These incredible games cassettes all require 8K minimum RAM 

expansion All prices include V AT and P & P 

WRITE OR PHONE FOR FREE COLOUR CATALOGUES. 

■Audiogenic- — 

Audiogenic, PO Box 88. Reading, Berks, England. Tel: (0734) 586334. 
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SUPERSOFT. Winchester House, Canning Road, We a Ids tone, Harrow, Middlesex, HA3 7SJ Telephone: 01-861 1166 



